Macrokinetic analysis of blockade of NMDA-gated currents by substituted alcohols, alkanes and ethers.
Volatile hydrocarbon based CNS depressants including short chain alcohols and anesthetics act, in part, by inhibition of the excitatory effect of glutamate at the NMDA receptor. While effects of several of these volatile agents on NMDA-gated currents have been demonstrated, there has been no direct comparison of different chemical classes of CNS depressant drugs on NMDA-gated currents. Here, whole-cell voltage clamp measurements of currents gated by 100 microM NMDA from cultured cerebrocortical neurons were examined in the presence of varying concentrations of the alcohols ethanol and hexanol, the halogenated alcohol trichloroethanol, the halogenated alkane halothane and the halogenated ethers isoflurane and sevoflurane. All drugs tested showed concentration-dependent inhibition of NMDA-gated currents with anesthetic concentrations of each agent producing approximately 30% inhibition of the NMDA-gated current. A rapid-translation perfusion system was used to study the onset and offset kinetics of each of the volatile agents. Onset kinetics for the CNS depressants was similar with tau values near 100 ms. Offset kinetics was more variable with tau ranging from 88.2 ms for ethanol to 221.4 ms for trichloroethanol. These data indicate that a wide variety of volatile hydrocarbon based CNS depressants produce a similar inhibition of NMDA-gated currents and that the kinetics for these agents are inconsistent with an open channel block.